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^MIJ:^ °^>^- ^ofl <a]*V l-^#(block effect) ^ ^^^(ring 
effect ^T^Kr ^tb 3J°lth 

(mtype) °l-§-*lH <?Hr<3^ A sM^l ^ ^^91 ^-7>^# -M^^ji, JL 

4=- ^e)7> 7}^K£4l}- oi^sj.^^ ^Tjl ^£(corr elation )# ^ 1:^ ^ 

17} ^i^£]^^7># ^S^Rr nfla.^. #3 b]-^ (Macro Block Type)^- °l-g-*}o} z}- <y-^ 

^ 1-3-^ ^M*Rr ^s^, <y-^^^ *>s-^b] ^^^-oii tfltb ^13 

^ ^3 3 A >-g-c^«l- l7jfO^ ^T^Kr <3#^1Jl^ 1"^ 

£ 4 
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^ ^MlJl^ 51^ ^tt ^ ^^^H METHOD OF 

REMOVAL BLOCK EFFECT AND RINGING EFFECT FOR REAL TIME PEOCESSING 
OF COMPRESSED VIDEO SIGNAL} 

Ik^Sr <&2r °$^SL2) ^^^^-(block effect) ^ *3^(ring effect)-ir ^l^^ 

£3*1 Q^?}^ *>ol U.^^ -g-*lo} ol^-SAl-ol^^- 
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(Hybrid MC-DCT) ^tvaj, aj-oj ^(redundancy)* XlTjS^ 

Cfl olnfl jz^oflAi €Hfl °]S}<*j ^JLS^HH *fl^5^ 

<7> 5.1^ -^JLSM^ <|H1* M-Hfvfl ^ ^^£o]cf. 

<9> DCT^-(3)^ ^^IJL-l- o1aj.^a>o] ^^>ji o| y^-jr ^^(4)^1^ ^l-Sl-sH 

°^>^-€ DCT7jl^(q)# #^>7fl ^tf. 
<io> oinfl «-jrjrj- ^floi 71 (5HH ^4)^(2)3}- W^^U)* afl<H«H <3^Jl ^3 ^ 

°^>5l- ^ -f-^ ^1<^# ^SMl E)Jl <?lE^/ciEl(INTRA/INTER)^a. 

(p=mtype; flag for INTR A/INTER ) , *l^^iL(t; flag for transmitted or not), 

^Ji(qz=Qp; quantizer indication) ^~%r -S-^tih^. 
<n> tf 7 ] oj=^«. (4) ^ ^ ^ ^o^g|.«. (6)fi1 . <3DCTW)» 71*1^*1 ^ 

°^>5r ^ ^DCT^iMsM o] ^^w-cio)^ slslH a^^^ ai ^ 7 ]. 

^7}(8m °§^r *flS.3(9)ofl ^^cf. 

<12> cgAj- nil2.e)(9)^ -g-^oj iAj-^ cgAj-Aij^ #^*}a} SKMClHI -§-a|<g 

«]B^t£(v=MV; motion vector)* 
<13> Aj- 7 ]o} ^J-s^ ^^l^^l- je^ s^sHl ^ aj-^ igSMI^r 

(transform coefficients)^ ^-g-€ ^ aZ^K 
<14> oinfl, ^^-ofl tflsfl ^TiM-, <^Aj-o. ^ a7l ^j 14^0^ ^ * 
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<16> *>o] ti.^^ MC/DCT7l^^- A>-g-el-^ <a-^7l^^r A^*] 

<17> ^Aj-o. ^ 7]S up^Ai Z| ^-S^ ol o-^ 

<18> ^ofl, ^ °^>S|- ^ tb ^^}- ^ji©} ^Itt 

*) £-«Hd -f-^-oiiA^ ^Efls^l q-4\+cf. 

<19> o) a] l-^^Aj-om ^^v-g: ^71*1-71 ^ ^^-ol ^]o>^ «> ^O.T^, 71^- 

<20> ^ ol 7^^ ^Ei^# ^^flA-1 o^o] 1^ ^71]^ Al^(^Bl P> 

:i£L)*H ^ 31*r3HI S^iM" ^JIS*! #3^8", *\}7]7)<£o) 

^^l^r## <3#^ ^fMl 4^ «g-^H ^€ sj.^o] 

*l7fl ^-^-( smoothing icHM Ai4. 
<22> cfS. ^ OJjL ^-€7l^o] 7)lo>5]jl fl^efl, 4^71^^: <3#^ ^f-Tfl^ 
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2.^f- ^1^°> 5>J1 ZL 7^1 ^o] nflEiJ^( matri x)^El]l- 7}*} 31 ^7>^. 

<24> a, 7fl^€ 3^3" 7)l^l-ol ^Sj-^JE^ ^^^>7fl S)^| ^Sbg- 1^ 

<25> ofl^- S-Tg ^-^5). ^#o] #^5}- ^#<>1 H^-g^l 

5L 31^^ 7J^S\JL ^Al^V ^e| 7 > 7>^tb <^MlJr^ M-e^ ^sfr ^ igtg^ ^7^^ 

i£^7> 31^>£H 31 ^°1 -y-tfl^ o.s. ^JL 2E*V ^^7> 7}^ ^MlJl^ 1:3 ^ 

<28> &±.t&$\3. 7>^lJl ^-7>^# ^<5>J1, ZL 

^fl-Sl- ^7fl^^# ^-§-^0.5. #o>, Jfcg^ o. ^.g.^ i&SM^l 7>7>^ <^-g- 

<29> £ ^-^-8: ^ -*Ml3*lEHH ol-g- 7 >^tb ^3 <*l-S-«fl-H tf^^ 

31 ^(correlation)!- A SHf^^H -i-fl-^^Tfl I-^^^IM- ^ 
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<30> ^ ^ A] . 0 -| ^ ^.Jr^c]]^ ol-g- 7 >^^ <#X>3}- ^(Qp). nfl 

^ 1-^^ ^l^Hir ^-£2}-, €<8-iH) tflfb 4! 3 

*1 Mr M-E}^^ nH7fl^^# Tjl^H, 

1-$^ #4^413 .£3 ^^n- ^7fl i^Ml ^Sfl o.^.*] ^-g-^^-S 

^ 1:^ ^ ^ *ll7i«^# afl^tf. 

<32> cg^-A]^ -g-^ig^ ^ ig^j- ^7]^^; Ir^^S. ^#4^ ^^Mr 

^*Kr "J-^Hl 5£<>H, 

<33> sl-^ofl tflSW, ^HS*^^ 7l§o.S. ^>7l ^sl^- Sj-^ofl 

°fl7fls.*m ^7>f-^» -¥-7>^oii^ cfl^v Aisisisq- ^Sl-Sofl 

7|-^^1 ( weight)!- ^fe nfl 7fl^^l- *}-§"3 ^ 3* ^il^Hir ^^S^ 
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<37> g:^ ^6)]Ai, ^-71 Jf7>^M(ij)Sr Sj-ifGJ)^ ^ ^W^l Cfltb #3*3 S- 

M-Efufl^ f-^M R (f(i,j))^-, S)-^f(i ( j)^ ^ ^aj^ofl Cfltb ^Sj-JgS. ^ 

<38> g=^. ^ ^-7]Sl ShfcfGJW 91^ & Sj-dtS^ JUS^Rr Zfz}-^ 

^» ^3*^ ^ tfl^ AlSji^- nfl7fl^^7> ^X\6\) ^H*}^ 

•a-^^^ ^^i- tM^s.*) ^^mijl^ i-^si- ^ *aii#-a- 
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SEtb ^^H, ^ ^f(ij)^; C0D&°1 091 *1\EL3. ^^91^ A, nflflS. 
Ir^Hl ^ ; C0D7> 1<£ wj^-sKnot coded) ^ELZ. It^H 4=^ 

A A ^A^AA 3^ ^ <3^41J:^ «-s^# ^ A A 

1-3 ^1 ^^4- ^ aa A^\n a ^ *h i-^si- ^ *s a. 

f(ij+l), ^ t^o^AS <?I^?!: SMifCi-lj), ^^^5. <?1^^ 2}-4if(i+lj) 
^ Y.U.V^^-s)- oj:^ ^ D fl£i *^B]-^(mtype)# ^T^Ei (302)7> 
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< 45 > ^, *U7^Ei(302)Tz- 5.4 ofl q-Ej-VE ^ ^£SL£. 

<46> [1]. «- 7 ]-^5l ^<5] 

<48> 1] 

g = f + n 

<49> -#7] ^U^H g,f,n£r ^7fl^ MM>i S7l^ ^^g, 4L<8#f, °<J*> 

<50> ^-71 ^1^ £2°11 M-B^ «>^°1 ^^^l ^51* ^ s}-^ ^r31« 5.^ 

<51> 2 ] 

g(i,j)=f(i,j)+n(i,j) 

<52> ^1-71 ^1 ^ ^21- J13^>^, ^Sj-^cHl cflt!- ^- oil « ^ 

( smoothing) 7)^-4 ^o] oj-g-^- tcf) cf-g-^ ^3^- ^ ^-7>^# ^ ^ t^. 
<53> [^Sj-Ai 3] 

M(f(ij)) = M_L (f(ij)) + M_R (f(i,j)) + M_U (f(i,j)) + 
M_D (f(ij)) 

<54> £2# #7} ^3°1H M L ^r s^fG.jHl tfl^: 2H§r ^^ H o^^ aMif(ij-l) 



23-10 




1019990028137 1999/10/2 

^ Q^S. ^ ^13JE# M-B^-tfl^ f-^olji, Mr^t 3^f(i,jHl tft& -f^r ^IHM s\- 
^f(i,j+l)^ ^s^s. ^ M-Eftfl^ ^Mjl, Mu^r sMifGjHl tfl^ ^ ^ 

SHifG-lj)^ J&3^3E. ^ M-e^tt ^r^Ja, M D ^ sMifGjHl tfl^r 

*\^r s^fO+lj)^ Q^S- ^ M-EKflfe 

<56> 4] 

M^atijx) = c i - a ^ era My isojy -som 2 

M R <jKijy> = c i - or x era My i&ojy -som 2 

■+■ a R axijyy lto\o -jxjj+ i y\ 2 
As^croM - c i - « tscro jyyy i&o jy -ro=/>] 2 

-+- * vOKiMifKiJi-Jti-ijyi* 
M D axijy) = c i - a D (fo jyyy isc*s> -xajy\ 2 

-+- <* nUXijyyirojy -so-*- i jy\ 2 

<57> ^4^H M L (f(ij))^ ^ ^f(ij)^l Cfltb ^Sf^Sl- M-^^ 

3 £-5*1, shSifGJ)^ ^ ^^^^ ^f(ij-l)^ sKSl^ JMiSJ-^ 

Jl <=»1 ^ ^ ^# Jl^tb #5*2 ^Jol slcf. 5E -fig 

*il ^^B^l « M-^^- ^^(^^HGJ)^ <SH?5)-4ig(iJ) 

weight)^ o] #o] ^£7> ^t}. 

<58> ^-71 *\4«\}*\ M R (f(i,j))2l -f £ ^ sMlfG.jHl Cfltb M"E}tfl^ 

^Jl^A-i, 2}-4lf(iJ)^ -f ^ ^3g« 0 H$o] ^fCij+i)^ *}-(ol^ $-±2\-£\ 31^3 
:n. °1 ^ -f ^ ^IE» SE -f ^ 
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weight)^ o) ^oj ^2)-£7>^Cf. 
<59> #7) ^4°lH Mu(f(ij))^ ^ ^*fl ^ SkfcfGjH ^S^S* M-Eflfl^ 

^O.S.^i, ^-if(ij)^^ ^U-^ ^f(i-lj)^ 

-H o] ^ # ^ ^ H o V ^ sMi-1- JL^tb 1:5^ £ -f^ 

^ ^ ^sMiofl tfl^: ^ife ^tLsL^, €^(€^-*)f(iJ)^ ^^g(ij) 

Hl#^ l4E}-ifl^ 3^3* ^7fl^# 51^1^ ^£ofl ^7} 

( weight °1 3)M ^t}. 

<60> ^V 7 l A1 4 ^1^ M D (f(ij))^ ^ sHlfG.jHl tfl^b ^S^SM" M-Ej-ifc 

2}-4:f(ij)^ ^ ^f(i+lj)^ sMiS}-^ *V)5.*I Tfl^S) 

-H o] # ^ ^oj-^ ji^*]- ^.50] 7^1^ ^o] ^tf. SE -f £ 

^ ^sM^l tfltfr M-Bl-tfl^ 3J-2.SAi, ^^(^^^-)f(ij)sf ^^g(ij) 

(weight) 3. >| o] &o] ^js. ^s}-£7> ^cf. 

<61> <>l^ol ^ <bl4S^i ^-7>f-^7l- Zj-Z]-i>J SM^-Cf ^^t}. 

<62> ziSli, l^tf £ ^^-fr ^7]^ ^J^^T ^^>7l ^ ^7} ^}3LX} §fe 
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<63> ZL^B.3. ^Efl^ «- 7 >^ofl pj^g- C^Sj ^5^- ^ <2?fl S\JL, 



<64> 5] 



3M- 



<65> 61 



3A/,(/t/J)) 

L = 2( 1 - a , IX C »V)] 



=2C 1- « ^C/OV))) lA.*S>-gOS)l 



+2 or D wjy>ifci*r>-jti-*-ijy\ 



<67> nfl^s. CODefji ;§<^ (COD=0 coded ^el 

3- 1:3, C0D=1 not coded 13S lr§3) ^*fl ^flfl^ -i-^ 3^7}- o];£ofl ^ 

^JlsHMH C0D&°1 0°1£, ^fl^s. 
^*fl ^sl^^l tet§jib 4^ ^^.7> ^Tfl ^^sl^-g-ir ^l^M, COD 

1<>1^ ^JiL7> #*flS}*l »7l nfl-g-ofl ^fl <g#o] o] ^ oj-^cg^-o) 
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^ io] D flas 1-^^ 4*-^ o)^ <y-^ ^^-^ ofl a. s 1:3 3 ^-^^ 

^}-§- 

<69> C0D7> 0*\] ^ ^^7^f ^"Ol ^-tfl^l Jl, C0D7> 1^1 nflfELS. 

<70> [^Sj-i) 7] 

^ . ^ C4- a TOT ~>S<*J) -+■ <* if <L* J- H" a 1 ) ■+■ » „/T/ - 1 a ^ 1 J> 
fO J> = 4 

<71> ^t^lyofl^ f(ij-l),f(ij + l) f f(i-l j),f(i+l j)^- ^jraH^H QA^- ^A*\A Q 

SLH.S. ^ -fJ-A}^- <g## gGj-D.gGj+UgG-lj), g(i+l j)s tfl^i^fl^i Tfl 

<72> 81 

<74> [2]. nfl7fl^Sl Tjl^T 

<75> ^^7^1 C0D&°1 0*1 nfliEL^ 1-^^ ^€ S|->L f(ij)l- ^f-cfl 7g 

tT-^- "1|7fl^#(ar L , or Rf ay, ar D )£- ^7>^^ 7>^:b]- ^^-o]^.( se t theoretic)^- 3-§-*> 

<76> ^^|; zj- Sj-^ nflss ^ <#*>5}- ^^(Qp)^ 
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JL t ^3HH ^$S)±r ^£ ufl^Ml % SH* ^ «J ^ £7> EL 

<77> ^54^ e^S. ^ tfl, ^^-ol^ 5h^l^5l -M-^Wj-AlcHl ^-g-^ 

<78> 9] 



l-*z. 








WO OM 2 








. [^O^-SrOV+D] 2 












_ [*rC'~0-*rC*-i~0] 2 


<* If 




<5(<2p) 


1- a D _ 




. [g('^-g(' + i^] 2 









<79> ^Algofl^ <Z>(Qp)^ Qpofl cfltb ^oicf. 

<80> ^^9^ ^fl-Sj- nfl 711^^^-^ ^7} 3]cfl <#*>5|- ^ Qpofl «1 BH*>JL, Sj-dl 

<81> 10] 











^<2p 2 




g('V+i)] 2 +^<2p 2 








-^C'-U)] 2 +^<2p 2 




^2p 2 



^tJv&JlO^ ^ K L( K R> Ku,K D 1-^ ^741^^31- M tfl-^^ofl^ 
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<83> k l = [9, if j mod 8 = 0 ; 1, otherwise] 

<84> k r = [9, if j mod 8 = 7 ; 1, otherwise] 

<85> Ku = [9, if i mod 8 = 0 ; 1, otherwise] 

<86> k d = [9, if i mod 8 = 7 ; 1, otherwise] 

f(ij-l), f(ij+l), f(i-lj), f(i+lj)#M- tH-8-sRr, -^s]7> o]-g-^- ^ ol^ 

SI g(U-l), g(ij + l), g(i-U), g(i+lj)&^-3. 3J°H, ^ ^vai# z}-z]-o] ^ofl 

3-§-*r^ ^ f*f <1^£] ^-S-^b-)^ ^- ^ ojTfl si cf. 

<88> ol^o] ^ 2}-^^ cq «-7>#^# ^^^Jl 5E ZL J^r^MH nfl 7 fl^ 

<89> [3]. ^-^-Aljio] ^-S}^ ^ ^17]^ ^-SLS)- ^ 

<90> £4^ #7l <3] # 4^6(1 <^a)JlS] #^^^31- ^11^^^ ^<3# 

^H^Rr M-^-E *} J= o] rf. 

<9i> o] #^.-f^>M^ E3 cq ^-^5}. *ll7]5gEK302Hl S]*iH 53 AS. JE^f^n}-. 

<92> ^ pflS-^^E-] Y,U,V^ ^^^7> *fl^M, #7]^ *}S±&o] #^(Qp), 

^3.3, ^ T^CmtypeH COD3M: ^SRrHl a}^^ *fl^ 

<93> 1 ^Tfl^-^ <g ^ ^B] 5fi7} -^JL5|-(coded) ffl^S #^3] 5|-i^]7]-# 
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<94> *)Bj%!- sBiS] C0D7> 0°1 ^JL^Ccoded) ^3.S. sj-i^ #7l 

^ ^^10-4.^ nfl 7 fll£L^ ^ ^5]-^« ^1^>^L, ^ S] £}- 

^7> til ^-ssKnot coded) °fl£L3. 1:3 ^ ^dL^l ^-f^^ o]^ it^c^c} ^-o. o^]ofl 
<95> fl^ 6 ! ^r€€ <3#£- <3^- iflS-BW ^ *>>(1 ^nf. 

<96> M. i^o] cg^-Als^ 1-^^^" 3? ^iTl^^r MC~DCT 

M# SE^r Jl^ ^7} .8.^5)^ #^<8#^ sj-^^r 7fl^d^: ^ flfe- 5121-7]- ^rf. 
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[3^*8- 11 

*H «<3#il5. ^HSSRr ^-Jls}- ^ofl Sil^H-H, 

^fli^Kr ^-7>f"^l- j=L 7 }.^6fl^ ^^^Hl cflfV ^5}-^^ 

7>^^1 ( weight )# ^fe ^7fl^« ^-g-^^-S §Hr 3* ^Jl5.*Kr ^ 4 U Jifi1 

1-3 ^8"^ ^^Ml7i«<Hi. 
2] 

^^cHl tfltb 3^sRr ^r<?l ^ ^ ^ ^^Jl^ 1-^^ ^ ^ 

# *fl7i«J-^. 
[^^J- 3] 

s]^ ^ a>oi <q « 0 >^ofl cfltb ^-7>^» ^^a- *m <^hij:^ 1-3 
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13^*8- 4] 

5] 

*fl 3 ^1 5fl<H*i, ^71 ^-7>^M(i,j)^ ^4lf(ij)^ ^ ^^6]) cflt!: Q^S- 
£t M-^ifl^ ^M R f(i,j)^, sMlf(ij)^ ^ ^31 Hj-^ofl tfl^ 4&3^5L ^ ^SL*- M" 

Ej-ifl^ ^rMufGj)^, SMif(ij)^ ^M^tM Q^S- ^ M-HfLfl^ 

5 ^-71^ 2)-^f(ij)ofl <y^^V 5}-4i£q-£] « 0 >^^r JI3i*Rr zfzJ-Sl ^- 

M L (f(ij)) = (l-ff L (f(ij)))[g(ij)-f(ij)]2+ ffL (f(ij))[f(ij)-f(ij-l)] 2 
M R (f(ij)) = (l-ff R (f(i 1 j)))[g(i,j)-f(ij)]2+ ffR (f(i j j))[f(ij)-f(i,j + l)] 2 
M u (f(i,j)) = (l-a u (f(i,j)))[g(iJ)-f(iJ)]2+a u (f(iJ))[f(i ) j)-f(i-lj)] 2 
M D (f(ij)) = (l-ff D (f(ij)))[g(iJ)-f(ij)]2+ ffD (f(ij))[f(ij)-f(i+ij)] 2 
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( a L , a R , au, a D ^^ ^£5+ ^S^l tfl^- 7>^*1# ^SKr 

■,3. -a^*H ^ U"1H tfl^: ^JE^ ^» ^ 7fl ^^7]- "S-^H *lH 

«M tf^tf^ ^^l- ^lf-^-S.^ ^^^S^ -MrSjsJ- ^ ^tf-ir^H 7§t\ 

A 6 ^-ofl ^ steifGj)^; 

COD ^1 OS! "fl3S fsjC?]^ oiB] nfl 3S Ir^Hl sHii^ 

f(U) = [(4- TOT)g(iJ)+ ffL(f(iJ-l) + ^Rf(iJ + l)+ ^Uf(i-U) + « DfCi + 1 j)]/4 
(^.ffTOT = a L + a R + a v + a D ) ; ^\ t^JL, 

COD 7> l^i til-^-^-(not coded) afl^S. 1-eHl ^ftb sMi^l ; 
f(ij)=fp(ij) 

f p : ^ ^€ °i^r 

[3^8] 

or L = [K L Qp2]/[[g(iJ)-g(iJ-l)]2 + K L Qp 2 ] 
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*R = [K R Qp2]/[[g(i,j)-g(i,j+l)]2 + K R Qp2] 

a u = [KuQp 2 ]/[[g(iJ)-g(i-l,j)] 2 + KuQp2] 
a D = [K D Qp2]/[[g(i,j)-g(i+l,j)]2 + K D Qp 2 ] 

91 

K l = [9, if j mod 8 = 0 ; 1, otherwise] 
Kr = [9, if j mod 8 = 7 ; 1, otherwise] 
K u = [9, if i mod 8 = 0 ; 1, otherwise] 
Kd = [9, if i mod 8 = 7 ; 1, otherwise] 
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